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Salt Dynamics is a key factor during the heterogeneous and complex development of the 
Central European Basin (CEB). The major aim of the project (KU 1476/1-1) is to quantify the 
interaction between sedimentary and structural processes through time, in this salt -
dominated system. 
 
The central aim of the project is to investigate the interdependence of structural and 
sedimentary processes in the post-Permian evolution of the CEB. We will focus on the 
mechanism of Permian and Triassic salt tectonics within the framework of near-field and far-
field tectonic processes on the continent. 
 
The coupled nature of crustal responses to far field tectonism, in basins responding with 
dynamic sedimentary fills and the early interplay of salt deformation and sedimentation in 
these highly dynamic and heterogeneous systems, also render studies in the CEB rather 
complex. This study started with the detailed interpretation of industry-supplied 2D seismic  
lines and selected 3D seismic volumes, quality control of interpretations based on 
petrophysical and log data and integration of sedimentary data from parallel SPP studies 
(e.g. “Permo-Triassic Unconformities” STO275/3-1). Analyses will include salt mechanics 
and the construction of mechanically correct, calibrated 3D models in key areas. Important 
contributions are envisaged regarding the problem of salt mobilization (gravitational versus 
differential loading versus downbuilding versus dissolution), the linkage of pre- and post-salt 
structural evolution, and the initiation and general mechanics of salt movement including 
calculations of mass balance within the framework of the structural evolution and 
sedimentary response in this part of the CEB. 
 
Regionally, the initial stage of basin evolution and extension begins in the Permian including 
the sedimentation of approx. 800 m Zechstein salt above an Upper Carboniferous basement. 
This is followed by highly variable sedimentation rates, a change in the regional stress 
regime and first salt movements in the Lower Triassic, which locally results in the absence of 
the Lower and Middle Buntsandstein sequences. These heterogeneities could be attributed 
to both extensional rift-tectonics or non-extensional downbuilding. The inversion of local 
sedimentary highs at Muschelkalk and Lower Keuper times is associated with a remarkable 
thickness increase. Middle Keuper maximum salt movement (diapirism) and highest 
sedimentation rate with up to 800 m re-sedimented Zechstein salt frequently occurs in the 
rim synclines. The sedimentation and the movement of salt continues until the Upper 
Jurassic, when uplift and erosion starts on the Pompeckj block with subsequent subsidence 
and transgression in the Cretaceous and Tertiary. 
 
The first phase of the research program (start July 2002) included the selection of key areas 
with high quality seismic and borehole data, additional seismic interpretation outside industry 
target sequences, visualization of borehole and seismic information and first-pass structural 
section balancing using “2D Move” & “3D Move” (Midland Valley Exploration Ltd). 
 
For this purpose, a high quality 3D seismic dataset across a large salt diapir in the 
Ostfriesland area was supplied by a consortium led by Preussag Energy. Seismic 
interpretation was carried out in Preussag offices with the aims to construct a consistent 
geological model for initial 2D key sections across and outside the 3D seismic survey 
volume, for calibration of seismic and borehole data, and for structural balancing parameters. 
Visualization of seismic and borehole data improved the regional and local overview of 
geometries and heterogeneities of facies sequences. This was followed by a first phase of 
section balancing in 2D which helps to calibrate balancing parameters in preparation for the 
following 3D volume balancing to be carried out in 2003. This will be accompanied by 
kinematic analysis and interpretation of the event-timing of the local and regional evolution of 
the ‘salt - sediment system’. 
 
First results of the initial seismic interpretation and section balancing phase are as follows. 
Seismic facies and borehole data confirm that sedimentary sequences in this highly mobile 
system show large thickness variations which are attributed predominantly to local salt 
migration and subsidence. Mass balancing for the salt is complex because of re-
sedimentation of Zechstein salt during Keuper and possibly Upper Buntsandstein times and 
loss due to solution during the Upper Jurassic erosional event. Nevertheless we expect that 
quantification and successful balancing of salt volumes in 3D will improve the structural 
model significantly. 
Structural analysis during restoration through time indicates that from Lower Buntsandstein 
onwards no extensional rifting phase is required to explain the structures observed. Salt 
movement and sedimentation at the rim synclines can also be explained by non-extensional 
downbuilding until the Upper Jurassic. 
Our present working hypothesis assumes that sub-salt structures (such as frequently 
observed sub-salt horst blocks) have an intense influence on the structural evolution of the 
post-salt sequence, the salt movement and the sedimentary response. Sequential balancing 
and the resulting kinematics suggest that the sub-salt horst structure developed during the 
Late Permian or earlier. This setting led to minor salt thickness and to reduced or even 
missing Lower and Middle Buntsandstein sequences on top of such horsts whilst the 
downbuilding process creates increasing accommodation space at the flanks of the structure. 
Therefore we prefer ‘differential loading’ instead of ‘densitiy inversion’ as the major driving 
force for salt movement. 
 
The high quality industry data set used in this study forms a good basis for a detailed  
analysis of a key area in 3D, incorporating geologic, geometric, kinematic and dynamic 
constraints. This will form the basis for a more widely applicable evaluation of the post-
Rotliegendes evolution of the basin through time, the role of evaporites in different time 
intervals during basin development, the main driving mechanism(s) for salt movement, the 
role of sediment loading and the type of depositional environment affecting salt tectonism. 
This will lead to a better knowledge of the local sedimentary system through time to better 
understand interdependencies of structural and sedimentary control during basin formation. 
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